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Clean Version of the specification 



Tripping And Re-Cocking Mecbanism 

This invention relates to U.S. Provisional application Serial 
number 60/230,360, filed Sept. 6, 2000, and is a divisional appHcation of 
Application Control Number 09/948,849, filed September 6, 1999, now U.S. 
^Letters Patent, granted January 27, 2004 ,. ,,,^^^^^^^,,5^^ 




iifc/feS^sfestoteiaveifde^^ appanita and in particular to an 

apparatus that provides for an accurate and precise indication of the co- 
efficient of friction on a road's surfece from a gauge-reading in the q)paratus 
which indicates the co-efficient of friction of a road's surfece to rubber on a 

Badcground To The Invention 

CD 

The highway department of the State of California, CalTrans. has ^ 

used an ^>paratus of this kind sinciesaie 'Mfm^mmsem^^me^^i^A. ^ 

: improvement over the CalTnms apparatus. This apparatus is unique in the ^ 

; sense that no other device of this nature is known except the old one of ^ 

sM'ii^SSSSI^ inqiroyement over it. ^ 

The needs the invention addresses and satisfies in this kind of flj 
apparatus are increased dependability, accuracy, and ease of operation. Q 

' . \; S<mmuuy of The Invention 

The invention is in an ^jparatus, stationary in operation, that 
provides accurate measurement of speed and control by a digital speed 
control in electronic control circuitry on a rotating tire through its sensor, to 
sense the tire speed. An accurate, ^edsje-^iii^'ii^^ 
friction of a road's surfece is achieved. A mechanism trips a cocked beU- 
crank assembly that includes a bearing that is freed from its cocked position 

rdtmig tire upon the road surfece being tested. A digital electronic control 
circuit manually initiated conducts the test automatically. 
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An object of this invention is to provide a dynamic testing reading 
from an apparatus in a static environment, such as standing in a stationary 
manner, without the need fbr the testing api^aili^^^e^i^^ 
roadway. 




6l)je<^^ o^^^^ to provide for an automated 

operation of an apparatus that tests for co-efficient of friction of a road 
surface. 



A fiuth^ object of this invention is to provide substantial savings in 
f^^ ija^ co^ i^ conducting a co-effident-of-friction. test by the apparatus of this 
inventioa 

A still further object of this invention is to provide portability for 

•positioning at various stationary locations the apparatus and by which it is 
" J . , ^ . • . . ' ::' ^:■r.,r■,/;^^m^^^^^m^-^l^^^mw^^^m' 
remy with ease for immedi^e operation m a next stationary location. 

These and other objects and advantages of the invention will become 
;^^:^si^i^S:;^iD^>f ^ ^ complete reading of the followmg 
description, the appended claims thereto and the accompanying drawing 
comprising seven (7) sheets of ten (10) FIGURES. 

Bnef Description of the Drawing 



FIG. 1 is a plan view of the apparatus of this invention, in its cocked 
or 0-position. 

ma 2 is an elevational view of the aiii^S^ifi^^ 
of fig: 1, the apparatus in its cocked or 0-posidon. 

i^^ij^Sji^py^^s^gg^^ is an enlarged fragmentary diagrammatic view taken at 

'^^ ^:^r^fe^^ Of line 2A in FIG: 2, illustrating a toothed sprocket wheel on the 

shaft of a motor in the apparatus and its pulley beh. 

FIG. 2B is an enlarged fragmentary diagrammatic view taken at the 
end of ime 2B in FIG. 2, illustrating a tire axle's sprocket wheel to which 
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the pulley belt illustrated in FIG. 2 A is applied. 

FIG. 2C is an enlarged end view taken in the direction of arrow 2C 
in FIG. 2 of a tire on which a flat portion is illustrated on the tire's periphery 
or greatest radius from the axis of a wheel on which the tire is securely 

-'^4 r.^: V,-' i^''^uiit^; 



FIG. 3 is a rear elevational view of the apparatus taken on line 3 - 3 
of FIG. 2, in a mode in which its rotating tire is not in contact with a road 
sur&ce. 



^ FIG. 4 is a front elevational view of the apparatus of FIGS. 1, 2, and 



is a rear ejevi^ioBal view of the apparatus in a mode in which 
its rotating tire is in contact with a road surface. 



FIG. 6 is a plan view of the apparatus of the invention in a mode at 
or<after the tire has engaged a road surface. 

FIG. 7 is a schem^c drawii^ of an electronic control circuit for 
operation of the automated apjparatus. 

Best Mode For ^ .... -'.Mmimmmmmm^mm^^ 

• * ' .-■■ ^^yi > ; . Cairying Out The Invem^ 

Referring now to the drawing wherein reference characters 
r^^^^^^^mm^^^^&^smpta^ to like mimerals hereinafter in the foUowing description, FIGS 
1-6 illusfrate an apparatus 20 embodying the invention. FIG 7 illustrates 
an electronic circuit 22, FIG 7, for operating apparatus 20. V^paratus 20 
includes a frame 24, HGS. 1, 2, 6, formed by a pair of spaced tubular 
members 26 each of which, at the front end of apparatus 20, is fixed in 
relationship to eadi other by their ends being securely mounted in their 
corresponding bores 27 which are in stepped-up parts of a solid one-piece 
metal casting 28. A pair of spaced upright angled-iron members 29 are 
fixed to a front waU 30. FIGS. 1, 6, of casting 28. An electronic control 
console 31 is fixedly supported by a pair of rigid arms 32, HGS. 1, 2, 
seemly mourned to the rearward sides of dpri^^ 
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elements of circuit 22 are disposed, with the collection 33 of the circuit's 
. wiiings, FIGiS. 2, 3, 4^ 5, 6, emanating from various points of the console's 
h(Hising to, for example, a motor 34, FIGS. 1, 2, and to their other 
corresponding elements in HGS. 1, 2, 3, 5, 6, by which apparatus 20 is 
: en(brgized for opOTtion. A hitch ass^ly 35. HGS. 1, 2, 6, is securely 
moimted to the forwardly extending sides of and between upright 

- members 29 and by which aDPamttis;M ^>ii^ '■■■ ■ f l' i' m' K 

J^:,;:<>P®r^oi*- Front swivel caster assemblies or standards 36 are suitably 
' ^ ^^K^ed ebrteriori^ FIGS. 1, 2, 4, of tubular members 26, each being 

37, FIG. 2, of solid casting 28 and by which 
from^oe stiaticSiafy point to another for apparatus 20 is 

provided. 




At the rear end of apparatus 20, FIGS. 1, 2, 3, each of tubular 
f niiffibeTs 26 is suitably securely mounted m bores 38 formed in a rigid 
mifftal casting 39 and by which tubular members 26 remain in planar and 
parallel orientation in their spaced relationship. Metal casting 39 projects 
lateraUy beyond each tubular member 26 for a fixed mounting adjacent 
each of its ends of constant-force coiled spring assemblies 40. Open ends 
of the springs in assemblies 40 axe^(x!^ttes^m^^^^^^^SI^^ 
hoiked by spring assemblies 42, HG. 1, to their respective transversely 
/extending brackets 44, HGS. 1, 2, securely fixed to an underside 45, FIG. 2, 
nding sp9ced rectangular tubings 47 of and extending 
^^ '^te^afiiitly withiii a carnage 48, FIG. 1, at equally distanced points 
along its length, FIGS. 1, 6. 




In carriage 48 the opposite ends of tubings 47 are securely 
, nrounted in bores (not called out) formed in fi-ont and rear cross-struts 54, 
FIG. 1, 6, of carnage 48, Cross-struts 54 include integral extensions 56 
extending laterally beyond tubings 47 and in which bores 58 are formed. 
Bearing carriers 59 for carriage 48 are sUdably mounted on tubular 
members 26 and are securely attadbed to the four (4) cross-struts 54 for 
sliding and reciprocating carriage 48 flbf^ ^M 
ai^aratus 20. 

Jg^^^^^-i^emMy midway of the length 
'4TMici Spaced cross-stra^ 
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sufficiently wide flat width or flat 61, FIG. 2C, for testing purposes in its 
periphery or greatest riadiiis, is 'dr^4^? *''1^^ 
mounted to its wheel 62, FIG. 2^ that is rotatable with its axle 63 
maintained outside the plane of tubings 47 and cross-struts 54 by it being 
^diiint^^te'^epi^idiiig bra<^^^^ 64 securely moxmted on each of 
tubings 47, FIG 2. FIG 2 illustrates the axis of axle 63 being below the 
plane of tubings 47 and cross-struts 54. An electrical clutch 65, FIGS. 2, 6, 
is securely mounted adjacent the one end of axle 63, FIGS. 2, 6, along with 
a sprocket wheel 67, FIG. ^/ suitably securely mounted on axle 63 to the 
' H- '; 1 interior side, FIG- 1, of eiiectrical clutch 65. Sprocket wheel 67 includes 
^ ?^ ' \ '^^j^^ ^ ^» v^ch cooperates with a toothed pulley belt 69 that 

V / ;^ ejrfehds to and which cooperates with teeth 70 on a sprocket wheel 71 
suitably secured to a shaft 72, FIG. 2A, of motor 34 and by which 
combination a synchronous relationship is established. Motor 34 is 
..L-;^ ona support ba^" '7 3 ' secaie^^^^^^^^^^^^ 

' , n^ suitably securely mounted to the tubings 47 of 

carriage 48, It should be understood that in the testing operation of 
!^f^^^^^?|ip^ 20^^ 33 which extends between 

console 31 and elsewhere along apparatus 20, for example, to motor 34, is 
of flexible insulated nature and are harnessed together or otherwise safely 
secured along the length of apparatus 20 out of the way of movement of 
^^r / :.c^ motor 34 to prevent interference of such wirings with any 

>lement of apparatus 20 Aal is in motion in ite 



Immediately next to te^ 70 of sprocket wheel 71, FIG. 2, a 
timing sensor 75 is employed to count the number of teeth 70 that passes 
it in a given period of time. Sensor 75 is suitably fixed on the end of the 
. housing of motor 34 in its location in proximity to teeth 70. The motion of 
r ;^ . teedi 70 passing in proximity to sensor 75 generates a signal in the sensor 
which is transmitted by the wiring 33 to Central Module CMl, # 17 in FIG. 
mm^^^^^^vr processes that signal and conq)ares the rotational speed 

corresponding to that signal to the programmed value within CMl and 
corresponding to the rotational speed of tire 60 required by the apparatus 20, 
to obtain accurate and precise results indicating the correct co-efficient of a 
. . . ; road surfece 78 of road 79, FIG. 2. FIGS. 2A, 2B diagrammatically 
! illustrate 
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,-f^-fiit^.«8» to in tbe operation of apparatus 20. in the preferred 
embodiment twenty-two (22) teeth are the actual number of teeth 70 on 
sprodcet 71 about^the motor's shaft 72 and thirty (30) teeth are the actual 
number of teeth 68 on sprodcet 67. 

v; ii^ftkfe^f r^v'^'*°^^^- ^' ^' to trip or release tire 60 fiom its elevated 

r; .,,.7*:, POSrtion above road surface 78 as it is rotating at its appropriate and 
• measured speed in the testing operation upon road 79. Mechanism 80, FIG. 
y-": V ; ; .3. gOludes a bell-cnmk assembly 8J.^flne^^e^^ 
-^.iSfi&iV::^^^^^ «P» « led^-lirS in a cocked posi^i^ for ' 

,H . : .W^hahism SO. I^ge latdi :83 is fonned on an outwardly extending 

ite^^ ?^ * 'i^^^ 85 threaded to a threaded stem 86 supported in a 



*S^.^^.v .vibl^86b^fo^^^ bottom of which a swivel caster 

assembly or standard 87 is securely mounted to its caster wheel 88 adapted 
for engaging the road surface 78 in the testing operation. Assembly 81 

mcludes an arm 90, FIGS, 3. 5. comiected to roller bearing 82 and which is 
■ P'^^^'y """^^ as at 91. na 3, to metal casting 39 of frame 24. bdow 

. . ledge 83. aim 90 extending in its length to die other 

join Bnfage 92 that is attached to the shaft of a pull rod or shaft 93 of a 
solenoid 94 its housing being captured in an opening of an L-shaped bracket 

95 securely mounted to a support bar 96 that in turn is securely mounted to 

: . , '..J/: oP^^ontouncockorreleaSerollerbearing 82 from ledge or latch 83 the 
' ;Vy:^; yP'vpting action at pivotal mount 91 on arm 90 occurring, and thereby 
m^Simmsm^^m,f0T. the simultaneous dropping of the entire rear end 97 nf 

"^^ ^^ I»votal at the axles of caster assemblies or standards 36, FIG 

2. and by which tire 60 drops on to road surfiice 78. 

Aspan98ofdistance.FIGS.2.3.4. between tire flat 61 and road 
: . surfice 78 must exist in the cocked position and condition for mechanism 

. 80. for apparatus 20 to property operate. With tripping mechanism 80 first 
placed m its cocked position and condition, and (rear) caster assembly 

87engagin8 a point or patch on road suifece 78 at which testing is to take 
place. '^dle89onthreadedstem86istumedtolowerorraisemeduurism 
; «0 towards or away from road surfi«;e 78>^<fae«teiBl^^ 

. ' ; y is properly set. The action of tuniing handle 89 to property set span 98 " 

T cames withit 
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: Aei lowering and raising of frame 24 by reason of its connection to 
mebbamsm 80 through (rear) metal casting 39, support bar 96 secured to 
metal casting 39, solenoid 94 on support bar 96, and bell-crank assembly 
81 connected to solenoid 94 as described above. 

^ ' ^ It should ' be i-ndtfe'^cr^-^'^asi^^? 

ten^a^g road suifade 78 tiire 60 is not, while in FIG. 5, tire 60 is engaging 
road surface 78 as a result of the uncocking of mechanism 80 through the 
eiMi^r ledge or latch 83 which occurs in 

v<^-^«^j«fe^on of ipp^t&s 20^^ Aore fully described hereinafter. To place 
apparatus 20 in its cocked position or condition, i. e., raising roller bearing 
or end 82 so it grips ledge or latch 83, a lifting knob 100, FIGS. 6, 5, 
se<aii:ed to (rear) metd castii« 39 for cocking mechanism 80, is grasped to 
i^se faane 24 so tto the bell-caiank assembly's end or roller bearing 82 
; se(*s aia seats on ledge oriiatdi 83 asMfting knob 100 raises fi^e 24. 

In a cocked mode for apparatus 20, i.e., apparatus 20 is in an O- 
position, FIG. 1, carriage 48 is at its rearward location, FIG. I, in frame 24, 
wr^ rear bearing carriers 59>adjaee»it^^y^^^i^^^^i^^ 
Jfdbber stop 101, FIGS, 1, 6, is securely mounted centrally of rear cross-strut 
v A Uke resilient w rutlber stop 102 is securely mounted centrally of 
39 0f:ftaa3ie>^^^ 

'^^iiilif^i,^^ rbd 104, ndiS- i, 2, 6, of a hydrauUc cylinder 105, projects 
through a hole 106 formed in a rectangular metal member 107, FIG. 3, that 
is bolted to metal casting 39. A door 108 is provided for hole 106, it being 
an extension of one of two ears 109 having its door-operating lever 110, 
fm. 3, pivotally mounted at M 1 to metd member 107. As illustrated in 
fig: 3, door lever 1 10 is in its upper position against the action of a spring 
1 12 which otherwise biases door 108 across hole 106. By manually holding 
lever 110 in its upper position, wherein its action acts against the bias of 
spring 1 12, door 108 is pulled from across hole 106, hole 106 is opened, and 
piston rod 104 projects through hbfe ldS;^^^^ 

seat against each other. When carriage 48 shoots forward on frame 24 in the 
:foperati<Mi erf ^aratus 20. piston rod 104 and its hydraulic cylinder 105 go 
it^^ sooti ai^ pisftjn rod 10^ passes back through hole 106, the biasing 




adSbn of spring 1 12 closes door 108 over it. In the reaction occurring upon 
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completion of a test in the operation of apparatus 20, in which cairiage 48 
?iEiBcls rearwardly un^ the>fhieytei^#ffii 

foffee ccMled spring membm 40 reK»iling. hydnniHc cylinder 105 absorbs 
fte force of the piston ixxl 104 sinking closed door 108. Consequently, with 
'f**^!^*!^'^.^^ caniage 48 comes to a hah or stop about 
^^rom^s fi^S it^ b^i^ r^g^ to fiame 24 due to the absoiption 
by cylinder 105 of the force of impact of rod 104 on door 108. Then by 
manually raising lever 110, door 108 rotates out of abutment with hole 106. 
^ with carriage 48 sKding along tubular members 26 until stops 101, 102 seat 
• :or„abut one another. Thereafter by manually raising lifting knob' 100, end 

«2ofbelI<ranktesembly 8i canreachitsledgeSS toagainplaceappa^^^ 
20 in its O-position ilhistntfed in FIGS. 1 and 3. 



The 0-position of apparatus 20 prepares it for measuring the co- 

>■ ; : '-pSi - "^^""^ 80 and the dropping of rotating tire 60 on to road 79 as a result 
V ^ J** Z^'^'*' ^ tape 116, FIG. 1, extends fiom its 

iSi»£=.t-v,S*KS^ "^'^^^^^ 39 of frame 24 towards 

metal casting 28 to which it is comiected by a spring 1 18 tiiat maintains tape 
1 16 In a straight and flat mamier for die purpose of obtaming a reading on 
one of the measured graduations 120. along tape 116 in the operation of 

JM:\.:\i-''^T^^- ^P'^«^^««»««««»riamtaIoftapell6.areparallel 
, vertical and horizontal planes for tubular members 26 

. «ffl«»t»bi>«8 47ofcamage48sotiuttaaaccumeieadiiigontapell6occu« 
in a testing operatioa 



Tape 116 cooperates witii an indicator 122, HG. 1, in the form of a 
.coUar, slidably mourned on tiie one'tiiff^^^^^^^ 
todfcator 122 works witii carriage 48 in a testing operation. It is initially set 
^st a reference point 123 at die begimiing of a test, tiie reference point 
p%iaed by it!^ assc^atted tearing carrier 59, FIG 1. while being 
slidably mounted along the one tubular member 26. As carriage 48 shoots 
forward on tubular members 26 in a testing opeiation, reference point 123 
also correspondingly shoots forward, cahying forward as weU indicator 122 
abwtting against it in such movment. At die extrotie pomt 
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tor carriiage 48 in its forward movement, indicator 122 remains at 
such extreme extent pointing to a correlative reading on the adjacent tape 
1 16 v/tiie the constant-force coiled springs 40 retract carriage 48 and all the 
bearing carriers 59. 

: - ; ^ ' ' Circuit Description and C)pCTatipn 

Activation of electronic circuitry 22, FIG. 7, elements of the 
circuitry being suitably supported in console 3 1, and from which console 3 1 
' ^ <^ ■ wirings 33 extend ^9^^.? J?!?^!^^^^^^^^^^^^^^^^^^^^ 

. . ? ::^v%- : \- - fimctions throujg^ tiB^ wiring 33, controls the process of 

. : T^^V{;f; ' | operation of apparatus 2Q in a testing for the co-efficient of friction on a 
i saW^e 78 of road 79: Dwcription and explanation of operation of the 

The following describes only the Positive (+) side of the circuitry. 
Negative (-) leads are omitted for simplicity. And negative leads not shown 
return to ground and/or the negative terminal of the power source. 

Electric power (12V IX:+)enters the circuit Master Fuse (F-1) [# 8 
+9] and continues to the followii^: 

1 . Normally Open (NO) terminal of Contactor C 1 [#2]. 
. : ..... 2. Nonr^UyOpen-^te^i^l^^^ 
: ^-:^'}r%r ' :^ = Control CireuitJ?use(F2)P 6 + 7]. 

Control Fuse F2 is connected to a key-operated On/Off switch SWl 
[#4]; Tlie closing of SWl arms the circuit and provides power to the 



1 . Push-button Momentary Switch SW2 [#3]. 

2. Power Input Terminal (12V +) of the Control Module CMl [#!]. 

3. Normally Open (NO) Terminal of Switch A of Latch Relay 1 
(RiA)[#14+15+16]. 

4. Coil Terminal C of Off Delay Timer RITD [#14 + 15 + 16] of 
Latch ItelayRl. 

Momentary closing of SW2 begins a cycle by providing power to the 
following: 

1. Common Terminal (Com) of the Oi 
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2. Common Tenninal (Com) of Switch A of Latch 1 (RIA). 
Through the C«n Tenninal of CMl, power is provided, within 
CMi to its Normally Closed (NC) Tenninal and fiom it, to: 

1. Shunt Tenninal (S) of RITD. 

2. Coil windii^s of Motor/Chitch Contactor CI . 
tipon receiving powfer at % 

141. causing both ofile RIA and RIB [# 14 + 15 + 16] switches to 
iiiltl^M^f^ Nonnal position to the NbtrNonnal position, resulting in the 
^^fr^Yi^^ g^il^'jS^ events: ; 

^^^x^^fellpj^^tems^ ^^i^s^asvides a pathway for power to COM of 
';<m, bypassing SW2. This establishes a latch, keeping the Rl coil 
eneigized and both RIA and RIB switches in the Not-Nonnal position. 

2. The transfisr of RIB breaks a connection to ground at the CMl 
%R«sset tenninal. 

Upon receiving poWer, the coO of CI energizes and the CI Nb 
contacts are closed, providing power to the drive motor (MI) [#12] and 
electric clutch (CLl) [#11], begimiing the acceleration of the drive wheel. 
As Ml accelerates, the SENSOR [#13] senses the movement of the motor 
pulley and Fovides a digitalisignal ^t"* irnrnntfrnnl m thri (iliinibiif MMu 
.«te^.Sensw input of CMl. CMl analyzes this signal and compares it to a 
^i^tinmed vahi^. At the moment that the measured vahie equals or 

CMl causes its output to transfer from 

tenninal and supplying power to its NO tenninal, leading to the following 

evients: 

1 Removing power from NC tenninal of CMl removes power 
; from CI. Its contacts return to the NO state and power is removed from 
Ml and CLl. 

2. When power is removed from tenninal SofRlTD, a time delay 
function commences which causes power to continue to be supplied to coil 
Rl for ^»proximately one (1) second, continuing the Rl latch. 

th^ coil of Solenoid Contactor 2 (C2). ^^Tb^^Z^^Tcl^T^ 
02 NO contacts and oieigizing the Dropiring Solenoid (SOLI) [#10]. 
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When the approximately one (1) second time delay of RITD is 
-satisfied, the coil of Rl ts'^do^-eoiBi!^^ 

Niismal position, ending die Rl latch, removing power fi-om the COM 
temiinalofCMl. 

ss^^i^^^'t'^V^i-^!^^ , . . _ . ■, 

oSf ^S '^iiSiffil^^^o^^ path to ground for the reset 
terminal of CMl, unlatching it, returning CMl to Normal. At this point, the 
circuit is ready for another cycle that can be begun by the closing of switch 
SW2. 



The components illustrated in HG. 7 and described in the above 
4^^^ption of operation of electronic circuit 22 are readily available today 
by referring to the following chart vrfidch lists the conq)onents by their 
commercial identifications. The first column of numbers in the chart below 
coit^^ to the cotnpordimt^^ 

r diratv^ the seco^id c>(>luiim i^ number of eadi of such 

j^cbS^^ehts/elements in circuit 22. 

Skid Tester Control Circuit Components 



# 


Qty 


Component/element 




1 


Red Lion Motor Speed Control Module #IFMR0066 


* ' ■■■ 2 


2 


White Rogers DC Power Contactor #120-106131 




1 


Square D Momentary Pushbutton Switch #SKIL35GH13 


4 


1 


Square D Key Operated Switch #KS1 IKl 


5 


1 


Red Lion Rate Display #DT 700 000 




1 


Buss Fuse h^de^ 


^^-■';^JjHy:'7i< 


1 


2 amp fuse #3AG2 




1 


Buss Fuse Holder #425060-lC 






; ' 30 top fuse^^^ 


10 


I 


Syncrostat Solenoid #1502-12-C-2-U-l-Bl 


11 


1 


Steams Electric Clutch #CTS-35 


12 


r 


Leeson Motor #108046.00 


13 


1 


Red Lion Logic Magnetic Pickup #LMPC 0000 


14 


1 


Turck Rdeco Control Relay #C2.A20X 
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1^ Ofif Delay Timer #CT2-A20/S 

Turck Ilday'Base #C^8 

17 Wire 

18 Connectors 




. ■ ■■r?'^.:^'%-fX'' : ^ operation of app^atus 20 ea. n>ad airfiice 7$ of a road 79 and 
. .. ; ; , inceipoming the above description as part and parcel of the foltowini 

^? V. • , ,| :^ ^ .description of the operation of appamus 20. layers of glycerin (not shown) 

r . / . »« fi^aPPliedtoflat6Iof tire60andtoapatchofroadsu,fece78at 
: '■frr-' ■ ; °f flat « is to take place, to negate or remove factors 

l^""' ^°''P^^ ^ ®-P«*itio°. l^GS. 1. 2. and 3, which is that : 




a) Waratus 20is W in a s^^ 

Intch assembly 32 to a fixed, i.e., a non-movi^g support structure, such as a 
parked vehicle (not shown) to which assembly 32 is comiected; 

... . ■ 

b) niechanisni 80 is cocked by positioning end orlatch 82 of bell- 
Crtiiik assembly 81 upon ledge 83 at the rear of apparatus 20 ; 

c) adjusting sleeve 85 and its ledge 86 by which, say, a one^er 
(1/4-) inch span 98. is established between flat 61 and road surfece 78- 



^^^^^^im,^^^!''^'^°{f''^^^ 104pas.hole 106; 



e) carriage 48 is positioned at the extreme rear of fiame 24; 



f) indicator 122 is seated against its reference point 123 on its 
bearing carrier 59 th« i, part of carriage 48, witi> constant-force coiled 
spnngs 40 coiled in their non^ed positi<m on rear metal casting 39- 
and ' 



and 

g) with console switch SWl open. 
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The key switch SWl of electrical control circuit 22 is closed, and 
the SW2 switch is closed. Motor 34 [Ml] begins to accelerate, and 
electric clutch 65 engages to cause tire 60 to rotate with its axle 63, and tire 
60 begins to rotate. Timing sensor 75 senses the movement of the sprocket. 
wheel 71 and provides a digital signal that is proportional to the speed of 
motor 34. The digital signal is transmitted into the sensor input of the 
control module CMl in circuit 22. CMl analyses this signal and compares 
it to a programmed value, say, for example, the programmed value being 50 

, . • . . miles per hour [mph] in control module CMl. At the moment the measured 

r : . value of speed of the rotating tire 60 equals or exceeds the programmed 

value of 50 mph, the control module CMl causes its output to transfer 
from Normal and to latch into a not-Normal state. 

What now occurs in the non-Normal state is that: 

a) motor 34 stops running and electrical chitch 65 is disengaged; 

b) the solenoid 94 of dropping mechanism 80 is energized, the 
bell-crank mechanism 80 is actuated by reciprocating action of the 
solenoid's control of pull rod 93, and by which end or latch 82 is puUed oflf 
ofits ledge 83; 

c) apparatus 20 drops the tire 60 to tiie road surface 78; [Note: 
glycerin has been brushed onto the tire's tread.] and 

> v i :^ ^ ^® momentum of tire 60 propels carriage 48 against the force 
^^^&e .constant-force coiled qmngs 40, to the right in FIG. 1. The 
momentum of the wheel 62 is damped by the force of these coiled springs, 
and carriage 48 ceases its movement to the right in FIG. 1. Wheel 62 and 
carriage 48 are retracted by tiie force of springs 40 until the piston rod 104 
strikes the spring-biased closed door 108. In effect the piston rod 104 
substantially cancels the collective force of springs 40. 

However, in the carriage's movement to the right, the indicator's 
collar has slid along its tubing to its advanced position such as, for example, 
illustrated in FIG. 6. that is correlated to gauge tape 1 16 tiferat is caHbr^ec^to 
the CQrrefficient of friction of the road's surfece to the rubbo* tire. The test is 
concluded by reading the particular gradation 120 of gauge tape 1 16 at tiie 
• vPQurt (rfadvancemwtt or tiirust of tiie indicator 122. 
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The driving and driven pulleys, FIGS. 2A, 2B, are selected to 
provide a \^^eel speed at a piogranuned vakMe of CMl, eqij^ to,.^:f^ 
example, 50 mph. At this vahie, the testing {q}paratus includes a 22-toothed 
and a 30-toothed sprocket. The progranuned value can be other than a 50 



For the next testing operation, the unit is prepared to achieve its O 
position by these procedures: . 

, .■'yiW\r._: 1- The rear of carriage 48 is manually raised by knob 100 and the 

. Miy: crank assembly 81 is re^set on ledge 83. 

2. The door 108 is manually opened against the bias spring 1 12 so 
that piston rod 104 passes through hole 106. 

3. The indicator 122 is slid back to where it is once again against its 
• ■ -assodated bearing caniCT 59 of camage^v/^-^:^^^^ 

Each of the components and elements of apparatus 20 is fabricated 

standard and conventional techniques of 
Assembly of apparatus 20 begins with assembly of the 
elements forming the frame and its sub-components, then the carriage, 
dropping mechanism, wheel assembly and electronic control systems, and 
can be readily achieved by knowledge of this disclosure. 

Various modifications and changes can be made in ^paratus 
20 without dqjaiting from the spirit and scope of the appended claims to the 
invention. 



Industrial Applicability , v.rv 

The invention is useful in testing road surfaces such aSj although not 
exhaustive, parking lot surfaces, sidewalks, airport 
Hmkyi street intersections, manhole covers, bridge plates, decking, slurry 
coatings, asphalt, concrete, reprocessed road material, and roadway paint 
products. 



I claim: 
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